Taurine prevents cardiomyocyte death by inhibiting NADPH oxidase-mediated calpain activation.
Taurine has been shown to prevent cardiomyocyte apoptosis. This study investigated the effects of taurine on NADPH oxidase and calpain activation in mediating apoptosis in cardiomyocytes. Apoptosis was induced by norepinephrine (NE) in cultured adult rat ventricular cardiomyocytes. NE (5 microM) increased NADPH oxidase activation and reactive oxygen species (ROS) production and induced apoptosis. These effects of NE on cardiomyocytes were diminished by taurine (0.5 mg/kg) but not beta-alanine. Inhibition of gp91(phox)-NADPH oxidase or ROS production protected cardiomyocytes from apoptosis. NE also induced calpain-1 activation in cardiomyocytes. This effect of NE on calpain was abrogated by gp91(phox)-NADPH oxidase inhibition or ROS scavengers and was mimicked by H(2)O(2) (25 microM) in cardiomyocytes. Pharmacological inhibitors of calpain or overexpression of calpastatin, a specific calpain inhibitor, blocked calpain activation and prevented cardiomyocyte apoptosis during NE stimulation. Furthermore, taurine treatment inhibited NE- or H(2)O(2)-induced calpain activation in cardiomyocytes. In conclusion, NADPH oxidase induces calpain activation, leading to apoptosis in NE-induced cardiomyocytes. Taurine inhibits NADPH oxidase and calpain activation. Thus, inhibition of NADPH oxidase-mediated calpain activation may be an important mechanism for taurine's antiapoptotic action in cardiomyocytes.